The internal iliac stent graft (SG) was inserted into the iliac artery by means of intervention, and the SG is compressed radially. Purpose of this paper: The effects of radial compression on the mechanical behavior of the new type of SG were studied. Method: Build a model of SG that based on the measured data. The mechanical behavior of the model was analyzed under the condition of 15% and 20% radial compression by finite element simulation. Finally, the worst case of the SG was found out, and then the fatigue test was conducted to determine the fatigue properties of the SG. Result: It was found that the maximum strain position of the new type of SG was the corner of the stent, and the most vulnerable position was the configuration of the proximal wave ring, but it still met the fatigue safety conditions. Conclusion: The results show that the finite element analysis can be used to simulate the fatigue properties of the SG effectively and provide theoretical guidance for its design and clinical application.
Introduction
Arterial diseases mainly include arterial hemangioma, vascular wall laceration or arterial dissection. For the treatment of the above arterial diseases, minimally invasive interventional therapy is often used. EVAR gradually replaced open surgery as the main method of treating arterial diseases with its advantages of less trauma, less complications and less patient pain. With the development of EVAR surgery, materials suitable for the intracavitary repair of arterial diseases are constantly updated. However, long-term clinical data indicate that there is a certain recurrence rate in the lesion site after EVAR surgery, and the main reasons for failure of these repairs include stent displacement, internal leakage, fatigue loss, etc.
[1] The characteristics of the SG associated with them are particularly important. The internal iliac stent graft is a kind of self-expanding stent, which is composed of ni-ti memory alloy wire and PTFE membrane, etc. The PTFE membrane is heat treated and covered the metal stent. The PTFE membrane is fixed together with metal stent, which is a single-wire hand-braided closed loop structure. The stent has enough radial force to open the PTFE membrane, which can isolate the blood from the internal iliac aneurysm and reconstruct the iliac artery. The specification of the internal iliac stent graft is defined by the diameter of itself. The diameter of the selected SG was greater than 10%~20% of the iliac artery vessels. In this analysis, we selected a 10mm SG, which was analyzed according to the maximum of 20% radial compression amount and 5% pulsation amount (namely 15% and 20%). The mean strain and alternating strain of the nodes after radial compression were calculated, and then the fatigue properties of the SG were judged by the simplified Goodman criterion to provide a basis for the fatigue test of the SG [2] .
Analytic Process
There are four structures for the internal iliac stent graft: proximal wave ring, taper wave ring, main wave ring and distal wave ring. The maximum strain at 15% and 20% radial compression for all structures of a 10mm SG is calculated, and then the mean strain and the alternating strain were calculated, Goodman diagram was drawn, the point closest to the fatigue value was found, the worst case was determined, finally the minimum safety factor was calculated.
The internal iliac stent graft was made of Nitinol alloy. The mechanical properties of the Nitinol alloy were shown in table 1. 
The Finite Element Analysis Process
Import the 3D model into the ANSYS workbench and set the boundary conditions for the model. It is assumed that each wave ring is subjected to a maximum radial compression of 20% of the stent's diameter. A cylindrical coordinate system is established for the model and a hexahedral mesh is divided. The element attribute is C3D8R, and then five analysis steps are set to apply radial load to the model. The displacement of each analysis step was 5%, 10%, 15%, 20%, 25% of the diameter of the stent, and the strain cloud diagram of different structures when the radial compression was 15% and 20% was obtained, as shown in figure 3 . 
Analysis of Result
According to the cloud diagram, the maximum strain position of the stent during the radial compression is mainly concentrated at the corner, and the strain of the support ribs is relatively small. In the "10" specification series, the structure with the maximum strain at 15% and 20% radial compression is the proximal wave ring, and the maximum strain is 0.011579 and 0.11617. According to the literatures [3] [4] , the maximum strain of the stent can be calculated according to the formula below. ε mean =(ε 1 +ε 2 )/2; ε alt =(ε 1 -ε 2 )/2
where, ε 1 represents the strain of the stent when it is compressed by 20%, while ε 2 represents the strain of the stent when it is compressed by 15%. The mean strain and alternating strain of all grid nodes of the structures in figure 3 were calculated, and then the modified Goodman diagram was made, as shown in figure 4 .
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Summary
According to figure 4, the alternating strain and mean strain at the node of the origin are small. While the mean strain and the alternating strain at the node close to the fatigue limit are slightly larger, these nodes are located at the corners of the stent, that is, the nodes where the stent is most prone to fatigue failure, however these nodes are far from the fatigue limit. Therefore, the "10" specification series stent is safe under working conditions and will not fail due to fatigue. In order to describe the relationship between coordinate point and fatigue limit better, the concept of safety factor is introduced and expressed by the following formula: f=AB/CB-------------------------Formula 1 where :f denotes the safety factor; Point C corresponds to the stress state at a point in the structure, the abscissa is the mean stress, the ordinate is the alternating stress, and point A is the intersection of the extension line of line BC and the fatigue limit line. The smaller f is, which means that C point is closer to the fatigue limit, and this point is more likely to fail [5] [6] [7] . Its physical significance is shown in figure 5 . According to formula 1, the safety factors of all points in the structures analyzed are obtained, among which the minimum safety factor is 4.429 and the structure is the proximal wave ring, which is greater than 1, indicating that the structure is fatigue safe.
